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Histiocytosis X: Radiological Bone Changes
This study is based on 20 cases of histiocytosis X which have been collected by the Bristol Bone Tumour Registry in the last twenty years. The ages ranged from 1[ to 54 years, 12 cases being under the age of 6 years. There was a slight male predominance, with 12 males and 8 females. In 8 of the cases the lesions were present in more than one bone, while a single bone was affected in the other 12 cases. As has been noted in other series (Hodgson et al. 1951 , Avery et al. 1957 , Melhem et al. 1964 , Takahashi et al. 1966 , flat bones were more commonly involved than long bones, the skull being the most frequently affected bone. It is generally recognized that the femur is the commonest long bone to be affected, but the disease may be manifested in any bone.
The localized lesions of histiocytosis X may develop rapidly and become radiologically visible over a six-week period (Hodgson et al. 1951) . While one lesion is healing, another may be developing elsewhere in the skeleton.
Destruction of the medulla, at any skeletal site, was the most frequent radiological finding in this series (Fig 1) . In contrast to Takahashi et al. (1966) , we found that poorly marginated lesions with irregular edges were not necessarily associated with a poor prognosis. As the lesions developed, their margins tended to become better defined.
A few lesions had a thin sclerotic margin, a feature which has been regarded as secondary to treatment (Takahashi et al. 1966 ). However, this sign may also occur spontaneously (Fig 1) , and generally indicated a good prognosis with progression towards healing. This appearance was not as frequent in flat bones as in long bones, and was never seen in the skull.
In the majority of cases, cortical destruction was a feature. Scalloping or frank erosion of the endosteal margin was seen, sometimes with progression towards complete dissolution of the cortex.
In all cases where a periosteal reaction was noted, underlying destruction of the medulla was present. The periosteal new bone was well defined and linear in type, or layered in an 'onion skin' fashion. It is the lesions with irregular margins, cortical destruction and periosteal reaction which may closely simulate Ewing's tumour, metastatic neuroblastoma or osteomyelitis.
Bone expansion was commonly found in both long and flat bones. The incidence of expansion in over 60 % of the long bones involved is higher than in some other series (Avery et al. 1957 , Takahashi et al. 1966 ). An expanding long bone lesion is shown in Fig 1. Cortical thickening due to periosteal new bone formation has been carefully excluded as a cause of expansion.
Pathological fractures may occur, usually when the lesions have reached the stage of cortical involvement.
The calvarium was the commonest site of skull lesions, especially the frontal area. The lytic lesions were isolated, multiple or conglomerate. The descriptive term 'geographical skull' is given to this latter type. The soft tissue swelling often associated with histiocytic granulomata is usually best seen in the skull, although it may be seen in relation to other bones under suitable exposure conditions. In one patient with soft tissue swelling overlying a calvarial lesion carotid angiography showed displacement of the cortical vessels away from the inner table of the skull, indicating epidural expansion of the mass. Sometimes 'button' sequestra, as described by Wells (1956) , were seen at the centre of calvarial lesions. When the base of the skull was involved, there was often destruction in the mastoid and petrous portions of the temporal bone. Proptosis occurred in 3 patients, all of whom had destruction of the superior orbital margin.
The mandible was the fourth most common site of involvement. Lesions either affected the lamina dura and the bone surrounding the roots of the teeth, giving the 'floating teeth' appearance, or caused cystic expansion of the bone away from the alveolar margin. Two of the 3 vertebral body lesions occurred in the thoracic spine, and the third was situated in a cervical vertebra. Complete and uniform collapse of the vertebral body was seen in 2 of these lesions, giving the typical vertebra plana, with preservation or even widening of the adjacent disc spaces. Widening of the paravertebral shadows, as described by Calhoun & Thompson (1959) , was not seen.
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Prognostic Signs of Histiocytosis X Histiocytosis X is an interesting but uncommon condition. The incidence in the area served by the Bristol Bone Tumour Registry is estimated at approximately 1:2,000,000 per year. It is difficult, therefore, to gain a wide personal experience with the disease.
The clinical picture, treatment and progress have been studied personally in 34 patients, but apart from indicating some of the important factors there are too few cases for meaningful analysis. These cases have been augmented by the following three series reported in the literature in sufficient detail for comparison: Lightwood (1955), 15 cases; Avery et al. (1957) , 40 cases; Oberman (1961), 40 cases. Thus, a total of 129 cases was analysed and the results are presented.
The disease affects males and females equally and is more common in childhood than subsequently (Fig 1) . There are two main clinical patterns: disease confined to bone (67 cases) and disease in which soft tissues are involved (62 cases).
The outcome in the 129 patients was as follows: 76 recovered, 27 died and in 26 the disease remained active whilst under observation. There are some interesting differences between the patients who recovered and those that died.
Twenty-three of the patients who died were infants, the disease arising in the first three years of life. They all died within four years of onset and in each case there was soft tissue involvement. The remaining 4 patients were adults. In 2 of these soft tissues were involved. The other 2 had solitary lesions in bone and in one of them the cause of death was coronary thrombosis, not attributatle to histiocytosis X. Only one patient died of the disease confined to bone.
There is undoubted prognostic significance in disease arising in the first three years of life, but the patterns in which soft tissues are involved are perhaps of more importance.
The significant signs of soft tissue dissemination are: the development of a profound progressive anemia, involvement of the liver and spleen, and the development of a rash. The rash begins in a macular form but progresses to a scaly eczematous eruption (Lightwood 1955).
Twelve patients with soft tissue involvement developed anmmia and 11 (92%) of these died. The remaining one required several transfusions and still had active disease five years after onset. The anoemia appears to have two foundations: first, the disease disseminates widely through the bone marrow replacing it (Fig 2) , and second, there is a purpuric reaction involving skin and
